THE DIAGNOSIS OF VIRUS INFECTIONS
By D. GERAINT JAMES, M.B., M.R.C.P. Senior Medical Registrar, The Middlesex Hospital, W. i With the advent of specific chemotherapy, precise diagnosis is important in the efficient management of virus infections. The sulphonamides were known to be of use against the viruses of lymphogranuloma venereum (Findlay, I940) , inclusion conjunctivitis (Thygeson, I94'; I942), and trachoma (Loe, 1938) ; penicillin was shown to have some effect against the-virus of psittacosis (Bedson and May, I945; Heilman and Herrell, I944) . The development of the so-called newer antibiotics-aureomycin, terramycin and chloramphenicol-which are effective against a wider range 'of virus and rickettsial. infections, suggests that other as yet undiscovered substances may eventually control all diseases due to viruses and rickettsiae.
The diagnosis of some viral infections can be made at the bedside; others require close cooperation between the clinician and laboratory virologist. Each plays an important role in the management of the case, and so in the subsequent welfare of the community. The clinician, from the history, epidemiological data and clinical findings, may narrow the differential diagnosis or indeed reach the correct diagnosis. The laboratory worker may confirm the diagnosis by isolating the aetiological agent, by showing a specific immunological response, or by demonstrating characteristic pathological changes in the patient's tissues.
To improve this co-operation the clinician must know the laboratory worker's requirements in any given case; he must know which are the most appropriate specimens, the optimum stage of the disease for their collection, and the value of paired acute-phase and convalescent sera for demonstrating rising (Armstrong, 1943) , skin lesions (Ruchman, et al., 1947) and blood (Scott, et (Craigie and Wishart, 1936; Downie, 1946 These heterophile antibodies are also present in the spinal fluid of cases of infectious mononucleosis (Silberstein et al., I948) .
Primary Atypical Pneumonia. During World War 2 several groups of workers independently observed the occurrence of cold haemagglutinins in primary atypical pneumonia (Peterson et al., 1943; Turner, '943; Turner et al., I943; Shone and Passmore, I943) . In the absence of any specific tests, this phenomenon is at present of some diagnostic help, especially when it fits in with a suggestive clinical picture. The patient's serum agglutinates human (and various animal) red blood cells at o to 50 C., and agglutination is absent at 370 C. unless the titre is very high.
Cold haemagglutinins appear during the second week of the pneumonia, and decline during the first or second month after the onset. Titres should be performed at weekly intervals because a rising titre is more significant than a stationary level. Repeated examinations may show the presence of cold haemagglutinins which would otherwise remain undetected. Kneeland (1951) has observed that they may be extremely transient, as in one case where they were absent two days before and two days after a significant titre of I: 5I2.
There seems to be a rough correlation between the titre of haemagglutination and the severity of the illness; high titres being associated with a longer duration of fever (Finland et al., I945; Laurell, 1948) , and a more extensive pulmonary involvement (Jordan et al., 195I) .
It is important that blood be kept warm in an incubator until centrifuged, otherwise some of the agglutinin will be lost with the patient's red cells. Five ml. blood is sufficient for the estimation. Serial dilutions of serum are titrated against a fresh o.5 per cent. suspension of human Group 0 red cells. Since significant titre varies with individual laboratories, it should be ascertained whether the result is expressed as the original dilution of the serum or as the tfinal dilution after the red cell suspension has been added.
Agglutination may be detected on the rim of the syringe when blood is taken from the patient; or it may be suspected because of difficulty in performing a blood count. This clue led to their detection by Turner in the epidemic in southern England in 1943.
About 44 per cent. of cases of primary atypical pneumonia show the phenomenon of 'streptococcus M.G. agglutination' (Horsfall, 
i947).
This is a further non-specific test of some diagnostic value. The serum of such cases agglutinates this non-haemolytic streptococcus. Serum from S nl. of acute-phase and a further 5 ml. of convalescent blood is sent to the laboratory. A fourfold increase in titre is significant. This test resembles the Weil-Felix reaction, in that both depend upon the non-specific agglutination of a bacterium by the patient's serum. The cytoplasmic inclusion bodies of trachoma and inclusion conjunctivitis are morphologically identical, but in trachoma they are more numerous on the upper tarsal conjunctiva, whereas the reverse holds for inclusion conjunctivitis (Braley, I940) .
Autopsy may reveal inclusion bodies in the liver in yellow fever, and Negri bodies in the hippocampus in rabies. Molloy, 1947 ) and infective hepatitis (Henle et al., 1950) . but their value is at present uncertain.
Conclusion
Certain points of practical value in the diagnosis of virus infections should be stressed: (X) Specimens for virus isolation should not be sent through the post. They should be placed immediately on ice or in a thermos flask containing carbon dioxide snow, and should be taken as soon as possible to the appropriate laboratory.
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